ON THE SERIES SPECTEA OF THE ELEMENTS

Central perturbations. An illustration based on similar con-
siderations which will throw light upon the spectra of other ele-
ments consists in finding the effect of a small perturbing field of
force radially symmetrical with respect to the nucleus. In this case
neither the form of the orbit nor the position of its plane will
change with time, and the perturbing effect of the field will simply
consist of a uniform rotation of the major axis of the orbit. The
perturbations are periodic, so that we may assume that to each
energy value of a stationary state of the unperturbed system there
belongs a series of discrete energy values of the perturbed system,
characterized by different values of a whole number k. The fre-
quency or of the perturbations is equal to the frequency of rotation
of the major axis. For a given law of force for the perturbing
field we find that cr depends both on the major axis and on the
excentricity. The change in the energy of the stationary states,
therefore, will not be given by an expression as simple as the
second term in formula (19), but will be a function of &, which is
different for different fields. It is possible, however, to characterize
by one and the same condition the motion in the stationary states
of a hydrogen atom which is perturbed by any central field. In
order to show this we must consider more closely the fixation of
the motion of a perturbed hydrogen atom.

In the stationary states of the unperturbed hydrogen atom
only the major axis of the orbit is to be regarded as fixed,
while the excentricity may assume any value. Since the change
in the energy of the atom due to the external field of force de-
pends upon the form and position of its orbit, the fixation of the
energy of the atom in the presence of such a field naturally
involves a closer determination of the orbit of the perturbed
system.

Consider, for the sake of illustration, the change in the hydrogen
spectrum due to the presence of homogeneous electric and mag-
netic fields which was described by equation (19). It is found that
this energy condition can be given a simple geometrical inter-
pretation. In the case of an electric field the distance from the
nucleus to the plane in which the centre of the orbit moves deter-
mines the change in the energy of the system due to the presence
of the field. In the stationary states this distance is simply equalthose of the familiar Lorentz
